All purchased materials and reagents were used without further purification unless noted. 1H NMR spectral data was recorded on a JEOL ECX300 MHz spectrometer. Chemical shifts are expressed in parts per million (ppm). Splitting patterns describe apparent multiplicities and are as designated as s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), or br s (broad singlet). Liquid chromatography -mass spectra (LCMS) were recorded on a Waters 2795-ZQ instrument. Purification was performed by flash chromatography using Fluorochem silicagel LC60A 40-63 micron, or where noted by reverse phase HPLC on a Waters 2525 Binary Gradient module with a Waters 2487 Dual λ absorbance detector (set at 254 and 210nm) with a X-Terra C18 column.
Preparation of 9
Two 4l flat-bottomed flasks were each fitted with magnetic stirrer and dropping funnel. Both flasks were connected, via an empty trap, to a scrubber filled with 10% KOH (ca. 5l). Phosphorus oxychloride (2x586.7ml, 12.59mol) was charged to each flask and externally cooled to 5°C (ice-H 2 O). Dry DMF (2x140.1ml, 3.62mol ) was charged to the dropping funnel and added to the reaction mixture over 1hr, whilst maintaining the temperature below 10°C. The ice-baths were removed, and 2-amino-4,6-dihydroxypyrimidine (2x100g, 1.574mol) was added portionwise over 20min. An exotherm was observed. The dropping funnels were replaced with condensers and the reaction mixtures simultaneously heated at reflux for two hours. Rapid gas evolution (HCl) occurred and a brown solution formed. After cooling to rt, the reaction mixtures were combined and most of the POCl 3 removed in vacuo (bath temp 55°C). The residue was carefully added to ice-water (7.9l) and stirred overnight. The resulting yellow suspension was filtered at the pump, the cake washed with water (2x1.6l) and partially dried in vacuo. The wet solid was purified by reslurrying in EtOAc (1l); filtration followed by washing with EtOAc (1l) gave, after drying, 253.3g (84%) of 9 as a yellow solid The THF filtrates were concentrated in vacuo to give a yellow solid. This was collected at the pump and washed with water (2x100ml) and EtOAc (2x100ml) to give, after drying a further crop of 10(23.69g, 25%) as an off-white solid.
1 H NMR (d 6 DMSO) as above.
Preparation of 11
Three 2l flat-bottomed flasks were each fitted with magnetic flea, condenser and Ar atmosphere. 4-chloro-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-d]pyrimidin-6-ylamine (3x51.5g, 0.533mol) was charged to each flask, followed by CuI (3x36.3g, 0.56mol), iodine (3x45.1g, 0.533mol), dry THF (3x950ml) and diiodomethane (3x149.8ml, 5.52mol). Agitation was started, and isoamyl nitrite (3x 77.1ml, 1.652mol) was added to each flask. The reaction mixtures were simultaneously heated to reflux for 1hr, and vigorous nitrogen evolution was observed. At this stage TLC analysis (40% EtOAc in hexane) showed complete reaction. After cooling to rt, the batches were combined, filtered through a celite pad, and concentrated in vacuo. The residue was dissolved in CH 2 Cl 2 (2400ml) in a large beaker fitted with magnetic stirrer, then treated with 10% sodium thiosulfate solution (2400ml) to remove residual iodine. After filtering at the pump to remove solids, the layers were separated and the organic phase washed with brine (1200ml). Drying (Na 2 SO 4 ) followed by filtration and concentration in vacuo provided a mixture of crude product and residual diiodomethane. 
Preparation of 12
Two 2l, 3-neck RBFs were each fitted with magnetic stirrer, thermometer, condenser and Ar atmosphere. 4-chloro-6-iodo-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidine (2x75.5g, 0.377mol) was charged to each flask, followed by dry DMF (2x750ml) and CuCN (2x29.0g, 0.641mol). The reaction mixtures were simultaneously heated to 100°C for 2hrs; at this stage TLC analysis (40% EtOAc in hexane) showed complete reaction. The reaction mixtures were cooled to rt, combined and filtered. The filtrate was concentrated in vacuo (bath temperature 75°C), and the residue treated with water (1l). The resulting suspension was stirred for 20min, then filtered at the pump and washed with water (2x250ml). This provided a wet mixture of the target compound and Cu(I) salts (435.3g), which was stirred in CH 2 Cl 2 (1l) for 20mins. The suspension was filtered at the pump and the cake washed with CH 2 Cl 2 (2x250ml). The filtrates were transferred to a separating funnel and the aqueous phase (ca. 50ml) discarded. Drying of the organic layer (Na 2 SO 4 ), filtration and concentration in vacuo gave the crude product (77.3g) as an orange solid. Purification by dry-column chromatography (10% EtOAc in toluene) provided 61.6g (55%) 
Preparation of 7
To a suspension of 12 (10.0g, 0.033mols) in water (160ml) and acetonitrile (450ml) was added ceric ammonium nitrate (46.7g, 0.084mols, 2.5eq). The reaction mixture was stirred for 3.5 hours at room temperature. The reaction mixture was diluted with brine (400ml) and the mixture was extracted twice with ethyl acetate. The organic layers were combined washed with brine, dried over magnesium sulphate and filtered. The reaction was concentrated to ~75mL and the resulting solid filtered. The mother liquers concentrated to ~50mL and the solid filtered. Both solids were combined and dried in vacuum oven at 40°C. This gave 5.5g (92%) of 7 as a yellow solid.
1 H NMR (d 3 -MeOD) δ 8.40 (s, 1H).
13 C NMR (d 3 -MeOD) 113. 99, 115.16, 133.29, 139.04, 153.94, 155.28 Representative procedure for nucleoside coupling
Preparation of 13a
OAc β-D-ribofuranose 1,2,3,5-tetraacetate (6.5g, 20.4mmol) was added to a solution of 7 (3.2g, 17.8mmol) in acetonitrile (50ml). The reaction mixture was heated to reflux and boron trifluoride diethyl ether (2.6l, 20.5mmol, 1.05eq) was added. Reflux was continued for 1 hour. After cooling the volatiles were removed in vacuo and the resultant residue purified by flash chromatography (2% ethyl acetate in dichloromethane). This gave 4.2g (54%) of 13a as a yellow oil. 32-3.44 (m, 1H), 3.48-3.59 (m, 1H), 3.85-3.92 (m, 1H), 4.13-4.20 (m, 1H), 4.51-4.57 (m, 1H), 4.70-4.74 (m, 1H), 5.17 (d, 1H), 5.40 (d, 1H), 8.22 (s, 1H), 8.38 (bs, 1H), 8.51 (bs, 1H 2.0M methylamine in tetrahydrofuran (2.9ml, 5.7mmol, 2.1eq) was added to a solution of 13c (1.2g, 2.7mmol) in acetonitrile (20ml). The reaction mixture was stirred at room temperature for 1 hour and then concentrated in vacuo. The residue was diluted with a mixture of dichloromethane and water. The aqueous layers were back extracted with dichloromethane. The organic layers were combined, dried and then the solvent was removed in vacuo. The residue was dissolved in 1:1 water:tetrahydrofuran (25ml). To this was added lithium hydroxide (200mg, 8.3mmol, 3.1eq) . The reaction mixture was stirred at room temperature for 5 hours and then diluted with dichloromethane. The aqueous layer was removed and back extracted with dichloromethane. The organic layers were combined, dried and then concentrated. The residue was purified by flash chromatography (silica, 5% methanol in dichloromethane). This gave 95mg (12%) of 14c -methylamine as a white solid. + ; chemical purity by HPLC, Synergi Polar 4.6x150mm, 1.0ml/min, 0 to 40% acetonitrile over 20mins then held for 5mins, 97.04% (230nm).
